
AD1 - ITS Data Mart

Caltrans Regional Transit Databases

Archived Data 

Management Subsystem

Regional Transit 

Databases

Transit Management

511 Real Time Transit

+

AC Transit Operations System

+

BART Transit/Rail Operations 

System

+

Caltrain Rail Operations System

+

Golden Gate Transit Operations 

System

+

LAVTA Transit Operations Systems

+

MUNI Demand Response Transit 

Operations

+

MUNI Fixed Route Transit 

Operations

+

SamTrans Transit Operations 

System

+

Sub-regional and Local City/County 

Transit Operations Systems

+

VTA Operations Control Center

transit archive data

archive requests

+

archive status

user defined flow

planned and future flow

existing flow

LEGEND

user defined flow

planned and future flow

existing flow

LEGEND

Archived Data User 

Systems

Archived Data Users
archived data 

product requests

archived data 

products

Archived Data 

Management Subsystem

Caltrans 

Statewide Transit 

Database

archive 

coordination

archive 

coordination



APTS01 - Transit Vehicle Tracking

Golden Gate Transit / LAVTA

user defined flow

planned and future flow

existing flow

LEGEND

user defined flow

planned and future flow

existing flow

LEGEND

Transit Management

Golden Gate Transit 

Operations System

Transit Vehicle 

Subsystem

Golden Gate 

Transit Vehicles

transit vehicle location data

+

transit vehicle schedule 

performance

Transit Management

LAVTA Transit 

Operations 

Systems

Transit Vehicle 

Subsystem

LAVTA Fixed 

Route Transit 

Vehicles

transit vehicle location data

+

transit vehicle schedule 

performance

Transit Vehicle 

Subsystem

LAVTA Demand 

Response Transit 

Vehicles

transit vehicle location data

+

transit vehicle schedule 

performance

Note: vehicle location for Demand 

Response now done via smart phones.



road network 

conditions

transit and fare 

schedules

transit information 

request

transit vehicle 

operator information

transit vehicle 

schedule 

performance

APTS02 - Transit Fixed-Route Operations

Golden Gate Transit

Transit Management

Golden Gate 

Transit 

Operations 

System

Traffic Management

511

+

Caltrans D-4 

Transportation 

Management System

+

SFgo Transportation 

Management System

Information Service 

Provider

511

+

511 Real Time Transit

+

511 Regional Transit 

Information System 

(RTIS)

+

Golden Gate Transit 

Website

+

Private Sector Traveler 

Information Services

Transit Vehicle Subsystem

Golden Gate Transit 

Vehicles

user defined flow

planned and future flow

existing flow

LEGEND

user defined flow

planned and future flow

existing flow

LEGEND

current asset 

restrictions

+

roadway 

maintenance 

status

+

work zone 

information

Maintenance and 

Construction Management

Caltrans D-4 Maintenance 

and Construction 

Operations

+

SF Department of Public 

Works (DPW)
Note that the interface between the transit 

operations system and the transit vehicles include 

dispatchers conveying information about road 

network conditions to bus driver and bus drivers 

conveying information to dispatchers about 

schedule adherence



APTS04 - Transit Passenger and Fare Management

Golden Gate Transit Operations

Transit Management

Golden Gate Transit 

Operations System

Transit Vehicle Subsystem

Golden Gate Transit 

Vehicles

user defined flow

planned and future flow

existing flow

LEGEND

user defined flow

planned and future flow

existing flow

LEGEND

fare collection data

fare management information

Bus farebox and data system upgrade



APTS04 - Transit Passenger and Fare Management

Golden Gate Transit Operations with Clipper

transit fare 

information

transit fare and 

passenger status

+

smart card 

transactions_ud

+

usage data_ud

Traveler Card

Clipper® Smart Card

Transit Management

Clipper® Central 

System

Remote Traveler 

Support

Kiosks (Transit)

+

Clipper® Field 

Equipment

Transit Vehicle 

Subsystem

Golden Gate 

Transit Vehicles
transit fare coordination

transit fare coordination

request for 

paymentpayment

request for payment

payment

user defined flow

planned and future flow

existing flow

LEGEND

user defined flow

planned and future flow

existing flow

LEGEND

fare collection data

bad tag list

+

fare management 

information

Transit Management

Golden Gate 

Transit 

Operations 

System



APTS04 - Transit Passenger and Fare Management

Golden Gate Transit

bad card list_ud

+

fare management 

information _ud

transit fare and 

passenger status

+

smart card 

transactions_ud

+

usage data_ud

Traveler Card

Clipper® Smart 

Card

Transit Management

Golden Gate Transit 

Fare Collection 

System

Remote Traveler Support

Kiosks (Transit)

+

Clipper® Field 

Equipment

transit fare 

coordination

transit fare 

coordination

request for payment

payment

user defined flow

planned and future flow

existing flow

LEGEND

user defined flow

planned and future flow

existing flow

LEGEND

Transit Management

Clipper® Central 

System



Emergency Management

Golden Gate 

Transit 

Operations 

System

APTS05 - Transit Security

Golden Gate Transit Operations

transit emergency data

incident response 

status

alarm acknowledge

alarm notification

Transit Management

Golden Gate 

Transit 

Operations 

System

Transit Vehicle 

Subsystem

Golden Gate 

Transit Vehicles

secure area 

surveillance data

user defined flow

planned and future flow

existing flow

LEGEND

user defined flow

planned and future flow

existing flow

LEGEND

secure area 

surveillance control

transit incident 

information

Remote Traveler 

Support

Regional 

Transportation 

Centers

alarm notification

+

secure area surveillance data

alarm acknowledge

+

secure area surveillance 

control

Emergency Management

Combined City/

County Emergency 

Services Dispatch

Information Service 

Provider

511

+

Caltrans D-4 Public 

Information System

+

Private Sector 

Traveler Information 

Services

+

SFgo 

Transportation 

Management 

System



APTS06 - Transit Maintenance

Golden Gate Transit / LAVTA

request for vehicle measures

transit vehicle conditions

Transit Management

Golden Gate 

Transit 

Operations 

System

Transit Vehicle 

Subsystem

Golden Gate 

Transit Vehicles

user defined flow

planned and future flow

existing flow

LEGEND

user defined flow

planned and future flow

existing flow

LEGEND

Transit Management

LAVTA Transit 

Operations 

Systems

Transit Vehicle 

Subsystem

LAVTA Fixed 

Route Transit 

Vehiclestransit vehicle conditions

request for vehicle measures



APTS07 - Multi-modal Coordination 

SamTrans Transit Operations

Transit Management

SamTrans 

Transit 

Operations 

System

transit service 

coordination

transit service 

coordination

user defined flow

planned and future flow

existing flow

LEGEND

user defined flow

planned and future flow

existing flow

LEGEND

multimodal service data

transit multimodal 

information Multimodal 

Transportation Service 

Provider

Regional Airports

Transit Management

BART Transit/

Rail Operations 

System

+

Golden Gate 

Transit 

Operations 

System

+

MUNI Fixed 

Route Transit 

Operations

+

511 Real Time 

Transit

+

VTA Operations 

Control Center



APTS08 - Transit Traveler Information

Golden Gate Transit Operations

Transit Management

Golden Gate 

Transit 

Operations 

System

user defined flow

planned and future flow

existing flow

LEGEND

user defined flow

planned and future flow

existing flow

LEGEND

Personal Information 

Access

User Personal 

Computing 

Devices

personal transit 

information

Transit Management

511 Real Time 

Transit

transit traveler 

information coordination

transit traveler 

information coordination



APTS08 - Transit Traveler Information

LAVTA Transit Operations 

transit traveler 

information

Transit Management

LAVTA Transit 

Operations 

Systems

Remote Traveler 

Support

Kiosks (Transit)

+

LAVTA On Street 

Signs

Transit Vehicle Subsystem

LAVTA Fixed Route 

Transit Vehicles

transit schedule 

information

+

transit traveler 

information

transit traveler request

user defined flow

planned and future flow

existing flow

LEGEND

user defined flow

planned and future flow

existing flow

LEGEND

Personal Information 

Access

User Personal 

Computing 

Devices
personal transit 

information

transit information 

user request

transit traveler information 

coordination

transit traveler information 

coordination

transit and fare 

schedules

transit and fare 

schedules

+

transit schedule 

adherence information

Information Service 

Provider

LAVTA Transit 

Web site

Information Service Provider

511

+

511 Regional Transit 

Information System 

(RTIS)

+

Private Sector Traveler 

Information Services

Transit Management

BART Transit/Rail 

Operations 

System

+

Caltrain Rail 

Operations 

System

+

Golden Gate 

Transit Operations 

System

+

SamTrans Transit 

Operations 

System



APTS08 - Transit Traveler Information

MUNI Transit Operations 

transit information 

user request

transit traveler 

information

Transit Management

MUNI Fixed 

Route Transit 

Operations

Remote Traveler Support

MUNI Kiosks
Transit Vehicle 

Subsystem

MUNI Fixed 

Route Vehicles

transit schedule 

information

transit traveler request

user defined flow

planned and future flow

existing flow

LEGEND

user defined flow

planned and future flow

existing flow

LEGEND

Remote Traveler Support

MUNI Passenger 

Information Signs

+

MUNI Public 

Address System

transit traveler 

information

Information Service 

Provider

511

+

511 Regional 

Transit 

Information 

System (RTIS)

transit traveler 

information 

coordination

transit traveler 

information 

coordination
transit and fare schedules

Coordinates with BART’s 

NextBus system

transit traveler 

information

Transit Management

BART Transit/Rail 

Operations System

+

Caltrain Rail 

Operations System

+

Golden Gate Transit 

Operations System

+

SamTrans Transit 

Operations System



APTS08 - Transit Traveler Information

SamTrans Transit Operations

transit schedule 

information

+

transit traveler 

information

transit traveler request

Transit Vehicle 

Subsystem

SamTrans 

Vehicles (Buses 

and Paratransit)

Transit Management

SamTrans 

Transit 

Operations 

System

user defined flow

planned and future flow

existing flow

LEGEND

user defined flow

planned and future flow

existing flow

LEGEND

Information Service 

Provider

511

+

511 Regional 

Transit 

Information 

System (RTIS)

transit traveler 

information 

coordination

transit and fare 

schedules

transit traveler 

information 

coordination

Transit Management

BART Transit/Rail 

Operations System

+

Golden Gate Transit 

Operations System

+

MUNI Fixed Route 

Transit Operations

+

511 Real Time 

Transit

+

VTA Operations 

Control Center



APTS08 - Transit Traveler Information

511 Real Time Transit

Transit Management

511 Real Time 

Transit

Information Service 

Provider

511

+

511 Regional 

Transit Information 

System (RTIS)

transit and fare 

schedules

user defined flow

planned and future flow

existing flow

LEGEND

user defined flow

planned and future flow

existing flow

LEGEND

Transit Management

AC Transit Operations 

System

+

BART Transit/Rail 

Operations System

+

Dumbarton Express Transit 

Operations

+

MUNI Fixed Route Transit 

Operations

+

West Cat Transit 

Operations

transit traveler 

information 

coordination

Personal Information 

Access

User Personal 

Computing 

Devices

transit information user 

request

personal transit 

information

Transit Management

Caltrain Rail Operations 

System

+

Golden Gate Transit 

Operations System

+

SamTrans Transit 

Operations System

+

VTA Operations Control 

Center

transit traveler 

information 

coordination



APTS08 - Transit Traveler Information

MUNI Transit Operations 

transit traveler 

information
Transit Management

Private Sector 

Provider 

(NextBus)

Remote Traveler 

Support

MUNI Kiosks

Transit Vehicle 

Subsystem

MUNI Fixed 

Route Vehicles

transit traveler 

information

user defined flow

planned and future flow

existing flow

LEGEND

user defined flow

planned and future flow

existing flow

LEGEND

Personal Information 

Access

User Personal 

Computing 

Devices

personal transit information

transit information user 

request

Information Service 

Provider

511

Transit Management

BART Transit/Rail 

Operations System

+

Caltrain Rail 

Operations System

+

Golden Gate Transit 

Operations System

+

SamTrans Transit 

Operations System

transit traveler 

information 

coordination

transit traveler information 

coordination

transit and fare 

schedules

Coordinates with BART’s 

NextBus system

Remote Traveler 

Support

MUNI Passenger 

Information 

Signs

transit traveler 

information

Provides vehicle 

arrival prediction 

information



APTS08 - Transit Traveler Information

Central Contra Costa Transit Authority-BusTime

transit schedule 

information

+

transit traveler 

information

transit traveler request

personal transit 

information

transit information user 

request

Transit Vehicle 

Subsystem

County 

Connection 

Transit Vehicles

Transit Management

County 

Connection 

Transit 

Operations

user defined flow

planned and future flow

existing flow

LEGEND

user defined flow

planned and future flow

existing flow

LEGEND

Information Service 

Provider

511

transit traveler 

information 

coordination

transit and fare 

schedules

+

transit schedule 

adherence information

transit traveler 

information 

coordination

Personal Information 

Access

User Personal 

Computing 

Devices

Transit Management

511 Regional 

Transit Information 

System (RTIS)

+

BART Transit/Rail 

Operations System

+

Golden Gate Transit 

Operations System

+

MUNI Fixed Route 

Transit Operations

+

VTA Operations 

Control Center



APTS09 - Transit Signal Priority 

Golden Gate Transit

transit vehicle schedule 

performance

Transit Management

Golden Gate 

Transit 

Operations 

System

Transit Vehicle 

Subsystem

Golden Gate 

Transit Vehicles

user defined flow

planned and future flow

existing flow

LEGEND

user defined flow

planned and future flow

existing flow

LEGEND

Traffic Management

SFgo 

Transportation 

Management 

System

Roadway Subsystem

SFgo Roadside 

Equipment

local signal priority 

request

request for right-of-way

+

signal control status



APTS10 - Transit Passenger Counting

LAVTA / Golden Gate Transit

Transit Management

LAVTA Transit 

Operations Systems

Transit Vehicle Subsystem

LAVTA Fixed Route 

Transit Vehicles
transit vehicle loading data

Transit Management

Golden Gate Transit 

Operations System

Transit Vehicle Subsystem

Golden Gate Transit 

Vehicles
transit vehicle loading data

user defined flow

planned and future flow

existing flow

LEGEND

user defined flow

planned and future flow

existing flow

LEGEND



ATIS01 - Broadcast Traveler Information

511sv.org (Inputs)

Information Service 

Provider

511sv

Traffic Management

Caltrans D-4 

Transportation 

Management System

+

San Jose 

Transportation 

Management System

+

Silicon Valley SMART 

Corridor ATMS

road network 

conditions

user defined flow

planned and future flow

existing flow

LEGEND

user defined flow

planned and future flow

existing flow

LEGEND

Transit Management

AC Transit Operations 

System

+

BART Transit/Rail 

Operations System

+

Caltrain Rail Operations 

System

+

Golden Gate Transit 

Operations System

+

LAVTA Transit 

Operations Systems

+

MUNI Demand Response 

Transit Operations

+

MUNI Fixed Route Transit 

Operations

+

SamTrans Transit 

Operations System

+

Sub-regional and Local 

City/County Transit 

Operations Systems

+

VTA Operations Control 

Center

transit and fare 

schedules

+

transit incident 

information

Emergency 

Management

CHP Computer Aided 

Dispatch

+

Sub-regional and Local 

City/County Fire 

Department Systems

+

Sub-regional and Local 

City/County Police/

Sheriff Department 

Systems

incident 

information

Maintenance and 

Construction Management

San Jose 

Maintenance and 

Construction 

Operations

current asset 

restrictions

+

maint and constr 

work plans

+

roadway 

maintenance status

+

work zone 

information



ATIS01 - Broadcast Traveler Information

Caltrans D-4 Public Information System (Inputs) (2 of 2)

Information Service 

Provider

Caltrans D-4 

Public 

Information 

System

user defined flow

planned and future flow

existing flow

LEGEND

user defined flow

planned and future flow

existing flow

LEGEND

Transit Management

AC Transit Operations 

System

+

BART Transit/Rail 

Operations System

transit and fare 

schedules

+

transit incident 

information

Maintenance and 

Construction 

Management

Alameda County Public 

Works

+

Caltrans D-4 

Maintenance and 

Construction 

Operations

+

Oakland Maintenance 

and Construction 

Operations

+

San Jose Maintenance 

and Construction 

Operations

+

SF Department of 

Public Works (DPW)

+

Sub-regional and Local 

City/County 

Maintenance and 

Construction 

Operations

current asset 

restrictions

+

maint and constr 

work plans

+

roadway 

maintenance status

+

work zone 

information

Transit Management

Caltrain Rail Operations 

System

+

Golden Gate Transit 

Operations System

+

LAVTA Transit Operations 

Systems

+

MUNI Demand Response 

Transit Operations

+

MUNI Fixed Route Transit 

Operations

+

SamTrans Transit 

Operations System

transit and fare 

schedules

+

transit incident 

information



ATIS1 - Broadcast Traveler Information

MTC TIC (Inputs)

Information Service 

Provider

MTC TIC

road network 

conditions

user defined flow

planned and future flow

existing flow

LEGEND

user defined flow

planned and future flow

existing flow

LEGEND

Transit Management

AC Transit Operations System

+

BART Transit/Rail Operations 

System

+

Caltrain Rail Operations System

+

Golden Gate Transit Operations 

System

+

LAVTA Transit Operations 

Systems

+

MUNI Fixed Route Transit 

Operations

+

SamTrans Transit Operations 

System

+

Sub-regional and Local City/

County Transit Operations 

Systems

+

VTA Operations Control Center

transit and fare 

schedules

Transit Management

Clipper® Central 

System

fare information_ud

transit incident 

information

Emergency Management

CHP Computer 

Aided Dispatch

incident information

Traffic Management

Caltrans D-4 

Transportation 

Management System

+

Private Sector Traveler 

Information Services



ATIS02 - Interactive Traveler Information

RTIS (1 of 2)

Information Service 

Provider

511 Real Time 

Transit

Transit Management

AC Transit Operations 

System

+

BART Transit/Rail 

Operations System

+

Dumbarton Express 

Transit Operations

+

MUNI Fixed Route Transit 

Operations

+

West Cat Transit 

Operations

transit system 

information_ud

transit and fare 

schedules

+

transit schedule 

adherence information

user defined flow

planned and future flow

existing flow

LEGEND

user defined flow

planned and future flow

existing flow

LEGEND

Information Service 

Provider

511

+

MTC TIC

+

Private Sector 

Traveler 

Information 

Services

Transit Management

Caltrain Rail 

Operations System

+

Golden Gate Transit 

Operations System

+

SamTrans Transit 

Operations System

+

VTA Operations 

Control Center

transit and fare 

schedules

+

transit schedule 

adherence information



EM07 - Early Warning System

Local City/County Flood Monitoring System

Emergency Management

Sub-regional and 

Local City/

County Traffic 

Operations 

Systems

Maintenance and 

Construction 

Management

Sub-regional and 

Local City/

County 

Maintenance and 

Construction 

Operations

incident information

+

threat information

Security Monitoring 

Subsystem

Sub-regional and 

Local City/

County Roadside 

Equipment secure area sensor 

control

secure area sensor 

data

user defined flow

planned and future flow

existing flow

LEGEND

user defined flow

planned and future flow

existing flow

LEGEND

incident information

Transit Management

AC Transit Operations 

System

+

BART Transit/Rail 

Operations System

+

Golden Gate Transit 

Operations System

+

LAVTA Transit 

Operations Systems

+

MUNI Demand 

Response Transit 

Operations

+

MUNI Fixed Route 

Transit Operations

+

SamTrans Transit 

Operations System

+

Sub-regional and Local 

City/County Transit 

Operations Systems

+

VTA Operations 

Control Center

incident information

+

threat information

transit emergency 

data



Maintenance and 

Construction 

Management

SF Department of 

Public Works 

(DPW)

Emergency Management

CHP Computer 

Aided Dispatch

+

Combined City/

County 

Emergency 

Services 

Dispatch

+

MTC EOC

+

Regional 

Emergency 

Operations 

Center

EM09 - Evacuation and Reentry Management

San Francisco City/County EOC

user defined flow

planned and future flow

existing flow

LEGEND

user defined flow

planned and future flow

existing flow

LEGEND

Traffic Management

Caltrans D-4 

Transportation 

Management System

+

SFgo Transportation 

Management System

emergency plan 

coordination

+

emergency traffic 

control information

+

resource deployment 

status

emergency plan 

coordination

+

evacuation information

+

maint and constr 

resource request

emergency plan 

coordination

+

emergency traffic 

control request

+

evacuation 

information

+

resource request

emergency plan 

coordination

+

maint and constr 

resource response

Emergency Management

San Francisco 

City/County EOC

emergency plan coordination

+

evacuation coordination

+

resource coordination

emergency plan 

coordination

+

evacuation coordination

+

resource coordination

Transit Management

Golden Gate Transit 

Operations System

+

MUNI Demand 

Response Transit 

Operations

+

MUNI Fixed Route 

Transit Operations

+

SamTrans Transit 

Operations System

emergency plan 

coordination

+

emergency transit 

schedule information

+

emergency transit 

service response

emergency plan 

coordination

+

emergency transit service 

request

+

evacuation information



MC04 - Weather Information Processing and Distribution

Caltrans (2 of 2)

Maintenance and 

Construction 

Management

Caltrans D-4 

Maintenance and 

Construction 

Operationsroad weather 

information

road weather 

information

user defined flow

planned and future flow

existing flow

LEGEND

user defined flow

planned and future flow

existing flow

LEGEND

Transit Management

511 Real Time Transit

+

AC Transit Operations System

+

BART Transit/Rail Operations 

System

+

Caltrain Rail Operations System

+

Golden Gate Transit Operations 

System

+

LAVTA Transit Operations 

Systems

+

MUNI Demand Response Transit 

Operations

+

MUNI Fixed Route Transit 

Operations

+

SamTrans Transit Operations 

System

+

Sub-regional and Local City/

County Transit Operations 

Systems

+

VTA Operations Control Center

Information Service 

Provider

511

+

511sv

+

Caltrans D-4 

Public 

Information 

System



Maintenance and 

Construction 

Management

Caltrans D-4 

Maintenance and 

Construction 

Operations

Emergency 

Management

CHP Computer Aided 

Dispatch

+

CHP/MTC Freeway 

Service Patrol (FSP)

+

Combined City/County 

Emergency Services 

Dispatch

+

Private Ambulance 

Provider Dispatch

+

Sub-regional and Local 

City/County Fire 

Department Systems

+

Sub-regional and Local 

City/County Police/

Sheriff Department 

Systems

Transit Management

AC Transit Operations System

+

BART Transit/Rail Operations 

System

+

Golden Gate Transit 

Operations System

+

LAVTA Transit Operations 

Systems

+

MUNI Demand Response 

Transit Operations

+

MUNI Fixed Route Transit 

Operations

+

511 Real Time Transit

+

SamTrans Transit Operations 

System

+

Sub-regional and Local City/

County Transit Operations 

Systems

+

VTA Operations Control 

Center

maint and constr 

work plans

transportation 

information for 

operations

MC10 - Maintenance and Construction Activity Coordination

Activity Coordination - MTC (3 of 3) 

user defined flow

planned and future flow

existing flow

LEGEND

user defined flow

planned and future flow

existing flow

LEGEND

Information Service 

Provider

511

+

Caltrans Website

transportation 

information for 

operations
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